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Abstract. Phytophtora infestans, the causal organism of late blight, is the most important 
fungal pathogen of potato. In the strategy of potato late blight control utilization of resistant variety is 
the most important. For creating new resistant varieties Marker Assisted Selection increase significant 
the efficiency of this process.  Genomes of several Solanum species were reported to contain RB 
homologues with confirmed broad-spectrum defence function. We tested 8 primers for RB gene 
homologues from Solanum bulbocastanum on different potato species, including S. bulbocastanum, S. 
demissum, and S. tuberosum.  Some primers amplified only S. bulbocastanum, and others amplified 
olso S. demissum and S. tuberosum.  
 





Late blight, caused by Phytophthora infestans (Mont.) de Bary is one of the most 
devastating diseases in potato. Currently, late blight is controlled by a combination of diseases 
management strategies, relying most on the use of fungicides (Fry, 2008). One of the integral 
elements of the plant immune system is the disease resistance mediated by R genes. 
Cultivated potato (Solanum tuberosum ) lacks R genes active against P. infestans, due to the 
practice of vegetative propagation. In the contrast, wild Solanum species acquired numerous R 
loci that are functional against late blight and are indispensable genetic resource for potato 
introgression breeding (Artem et al., 2010). A set of 11 R genes was identified in Solanum 
demissum and introgresed into potato varieties, but resistance was, supposedly, defeated in the 
field by rapidly evolving P. infestans races (Fry, 2008). The interest of finding new R genes in 
other wild potato species than S. demissum has increased (Mirjam Jacobs et al, 2010). 
Resistant genes has been found in S. pinnatisectum (Kuhl et al, 2001), S. bulbocastanum 
(Naess et al, 2000; Song et al, 2003; van der Vossen et al, 2003, 2005; Park et al, 2005) S. 
berhaultii (Ewing et al, 2000; Rauscher et al, 2006) S. microdontum (Sandbrink et al, 2000; 
Tan et al, 2008), S. mochiquense (Smilde et al, 2005), S. paucissectum (Villamon et al, 2005), 
S. phureja (Sliwka et al, 2006), S. venturii (Pel et al, 2009; Foster et al, 2009), S. stoloniferum 
(Wang et al, 2008), and there are still many other wild Solanum species that have not been 
tested for the presence of R genes against P. infestans (Jakobs et al, 2010).  
From the breeding prospect, many wild Solanum species presenting high level of late 
blight resistance, cannot be crossed with Solanum tuberosum by conventional breeding 
methodologies. Thus, cloning and functional characterization of the genes that confer broad-
spectrum late blight resistance will forge ahead immediate exploitation of wild Solanum 
germplasm in potato breeding. Pyramiding in potato genome broad-spectrum R genes from 
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various sources with different specificity to pathogen races is a promising approach to durable 
late blight resistance of potato cultivars (Tan et al, 2010). 
 
MATERIALS AND METHODS 
 
In this experiment we used 14 accession of potato vitro-plant, maintained in MS 
culture medium, 2 accessions of Solanum bulbocastanum, 2 accessions S. demissum, 9 
accessions of S. tuberosum ( with R genes to late blight) and one Solanum sp. sensible at late 
blight (tab. 1). 
Tab. 1 
Plant material used in this experiment 
 
Code  Species  Accession  R genes  Country  
10 S. bulbocastanum PI 243512  Mexico, Morelos 
11 S. bulbocastanum PI 498011  Mexico, Oaxaca 
13 S. demissum PI 545767  Mexico, Mexico 
14 S. demissum PI 607869  Mexico, Mexico 
15 Solanum sp. RS 1 R0 US, Wisconsin 
16 S. tuberosum LB 1 R9 US, Wisconsin 
20 S. tuberosum PI 215618 R1R2R3R4 UK, Scotland 
24 S. tuberosum PI303146 R5 UK, Scotland 
25 S. tuberosum PI 303148 R7 UK, Scotland 
26 S. tuberosum PI 303149 R8 UK, Scotland 
28 S. tuberosum PI423656 R10 Netherlands 
32 S. tuberosum PI 303150 R multi UK, Scotland 
35 S. tuberosum PI 587059 R6 Netherlands 
36 S. tuberosum PI 587060 R11 Netherlands 
 
The DNA isolation was made according to Lodhi et al. (1994) protocol modified by 
Pop et al. (2003) from plantlets grown in vitro. For DNA amplification there were used 7 
specific primeri for S. bulbocastanum resistant genes (tab. 2)( Colton et al, 2006, Wang et al, 
2008). The DNA amplification was performed in 25 µl reaction volume containing 5x 
Reaction Buffer (Go Taq Green, Promega), 0.2mM for each dNTP, 2,5 mM MgCl2, ), 0.5 µM 
primer and 60 ng DNA. The amplification program was as follows: initial denaturation at 
94°C for 3 min., followed by 35 cycles of 1 min. 94°C, 1 min at annealing temperature of the 
primer, and 1 min. at 72°C; final extension at 72°C for 7 min. The amplification products were 
separated in 1,4% agarose gel with 0.5 5µg/ml-1 ethidium bromide and revealed in UV light. 
 
Tab. 2 
Primers used for DNA amplification 
 
Code Name  Sequence  
Forward                                                                 Reverse 
1 Blb1 5’-AACCTGTATGGCAGTGGCATG-3’ 5’-GTCAGAAAAGGGCACTCGTG-3’ 
2 1/1 5’-CACGAGTGCCCTTTTCTGAC-3’ 5’-ACAATTGAATTTTTAGACTT-3’ 
3 1521/518 5’-GAAAGTCTAGAGTTACACTGG-3’ 5’-CAATCACAATGGCAGGAACC-3’ 
4 517/1519 5’-CATTCCAACTAGCCATCTTGG-3’ 5’-TATTCAGATCGAAAGTACAACG-3’ 
5 RAG1 5’-CAGTCACTTTCTTGTTTGCCG-3’ 5’-CAGTAGTGAAGTCACTGTGTG-3’ 
6 Blb2 5’-GGACTGGGTAACGACAATCC-3’ 5’-AGCACGAGTTCCCCTAATCC-3’ 
7.1 
7.2 







RESULTS AND DISCUSSION 
 
 Two resistant gene to late blight were cloned from S. bulbocastanum , RB or Rpi-blb1 
(Song et al, 2003, van der Vossen et al, 2005) and Rpi-blb2 (van der Vossen et al, 2005). The 
RB gene cloned showed a broad-spectrum resistance against various known P. infestans 
steains. It is considered that RB gene may have different molecular mechanism for fighting 
with P. infestans than R genes from S. demissum. Thus, the RB gene may provide more 
durable and effective late blight resistance for potato breeding (Colton et al, 2006). Rpi-blb1 is 
part of a resistance gene analog (RGA) cluster of four members RGA1-blb, Rpi-blb1, RGA3-
blb and RGA4-blb on chromosome VIII (van der Vossen et al, 2003). 
 The pair of primers Blb1F/R, 517/1519 and 1521/518 were designed based on the Rpi-
blb1 homologous sequences (van der Vossen et al, 2003), aiming at specific amplification of 
the Rpi-blb1 gene.  
 The primer Blb1 and 517/1519 amplified a specific fragment to RB gene only from S. 
bulbocastanum DNA, this means that this two primers can be used in marker assisted 









                           a.                                                                                b.                                                             
Fig. 1. Amplification products obtained with primer Blb1 (a.) and 517/1519 (b) (The first number 
represent the plant material code, and the second number is the primer code) 
 
The primer 1521/518 amplified the specific fragment from S. bulbocastanum, but olso 
amplified S. demissum and some variants of S. tuberosum (fig. 2). This means that the RB 
homolog alleles are present in this variants.  
 
 
Fig.2. Amplification products obtained with primer 1521/518   
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With the RGA1F/R-specific primers, RGA1-blb homologues were amplified not only 
from S. bulbocastanum , but olso from S. demissum and S. tuberosum (fig. 3).  Pankin et al 
2010 suggest that the diversity of RB-grup loci emerged before Solanum speciation. Each 
cluster combines allelic variants of RB orthologues whereas inter-cluster polymorphism were 
indicative of different RB loci. Despite the defence function against late blight, the presence 
and polymorphism of RB sequences in various Solanum species were not immediately 




Fig. 3 . Amplification products obtained with primer RGA1F/R  
 
 
The primer set Blb3 (7.1) amplified one fragment only in S. bulbocastanum  cod 11 (fig. 4a), 
while the  primer set Blb3 (7.2) amplified one fragment in all the Solanum genotypes (fig. 4b), 





                          a.                                                                                        b.                                                               
Fig. 4. Amplification products obtained with primer Blb3 (7.1) ( a.) and with primer (7.2) 
 




 The primers used in this study are specific to S. bulbocatanum genes for resistance to 
late blight. Some of them amplified also the DNA from S. demissum and S. tuberosum. This 
could be explained by the fact that S. demissum and S. tuberosum may contain RGAs of Rpi 
from S. bulbocastanum. In S. tuberosum, they lost their function due to the vegetative 
propagation method, which disable the role of natural evolution in the pathosystem S. 
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